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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT AND ITS MANUFACTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a manufacturing process up 
to the formation of an overhanging portion, and optimize the image 
formation of a display by forming the overhang portion through a 
resist film for etching an partition wall so as to match with the 
formation area of an organic thin film on the upper end of the 
insulative partition wall. 

SOLUTION: A transparent electrode 2 as a positive electrode is 
previously formed on a glass board 1 using ITO. A chromic oxide 
layer 3 such as Cr203 is film-formed so as to orthogonal to the 
arrangement of the transparent electrode 2. After the film 
formation, the pattern of a resist film 4 is formed on the chromic 
oxide layer 3. Since the chromic oxide layer 3 is insulative, when the S 
resist film 4 positioned at the upper end of the insulative partition 
wall using the chromic oxide layer 3 as the insulative partition wall 
is formed as an overhang portion, a short circuit between the 
transparent electrode 2 and negative electrodes 6 is eliminated and 
the negative electrodes 6 are mutually insulated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The insulating septum to which a part of this 1st electrode is exposed while forming the 1st 
electrode of light-transmission nature on the substrate of light-transmission nature is formed as thickness 
which projects above the 1st electrode. It is the organic electroluminescence element which forms the 2nd 
electrode on this organic thin film while forming an organic thin film on the 1st electrode and a septum. The 
organic electroluminescence element which forms the over hang by the resist film for **********ing this 
septum to the upper limit of an insulating septum according to the formation field of an organic thin film, 
and is characterized by the bird clapper. 

[Claim 2] An insulating septum is an organic electroluminescence element according to claim 1 
characterized by the bird clapper as a material with the color tone of a black system. 
[Claim 3] An insulating septum is an organic electroluminescence element according to claim 2 
characterized by being a chromic-acid ghost layer. 

[Claim 4] How to manufacture the organic electroluminescence element of a publication to either of the 
claims 1-3 which is characterized by providing the following The process which forms the insulating septum 
to which a part of this 1st electrode is exposed while forming the 1st electrode of light-transmission nature 
on the substrate of light-transmission nature as thickness which projects above the 1st electrode The 
process which forms the resist film for **********ing this septum to the upper limit of an insulating 
septum according to the formation field of an organic thin film The process which carries out side etching 
of the insulating septum, and forms a resist film as an over hang to a septum 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electroluminescence devices 
(it is hereafter described as "an organic EL element") used as an element of an organic 
electroluminescence display, especially relates to the organic EL element which made possible patterning 
when carrying out the laminating of the organic thin film, and forming cathode on it on an anode plate by 
easy operation, and its manufacture method. 
[0002] 

[Description of the Prior Art] For example, the organic EL element used as the back light of a liquid crystal 
display, the light source of the display and optical communication of various kinds of displays, etc. came to 
be widely used for the field of various kinds of luminescence devices or a color display from various 
luminescence wavelength including difficult blue luminescence being obtained by the conventional inorganic 
EL element by changing luminescent material and a layer structure. 

[0003] It is the foundations for manufacture of an organic EL element to form the ITO film known as for 
example, a transparent conductivity film on the surface of the glass substrate as a transparent anode plate 
electrode, and to carry out the laminating of the organic thin film on this ITO film, and to form further the 
anode plate electrode of an ITO film and the cathode which makes a pair by metal vacuum evaporationo on 
this organic thin film. And in these days, in order to prevent the short circuit between the ITO films formed 
as an anode plate side at the same time it raises the mutual insulation of cathode on the occasion of 
formation of the cathode by the vacuum deposition, the manufacture method including the process which 
forms the over hang which made the upper limit of the septum of the electric insulation formed between an 
organic thin film and the layered products of cathode the T character-like longitudinal-section 
configuration came to be adopted. 

[0004] As the manufacture method of the organic EL element which forms this over hang in a 
manufacturing process, the thing of a publication and other things are already known by JP,8-315981,A, for 
example, and the fundamental concept of these manufacture methods is shown in drawing 4 . 
[0005] In (a) of drawing 4 , what formed the transparent electrode 52 beforehand as an anode plate 
according to the patterning process using transparent conductive ITO described previously on the glass 
substrate 51 is prepared. This transparent electrode 52 is mutually formed by thickness uniform as two or 
more ** on a glass substrate 51 as an parallel relation. And it is nonphotosensitivity and the polyimide 53 
of electric insulation is formed for example, by the spin coat method. This polyimide 53 sets an parallel 
interval mutually, is hung and formed on a glass substrate 51 and a transparent electrode 52, and, finally is 
formed in the array direction of a transparent electrode 52, and the direction which intersects 
perpendicularly as an insulating barrier. Subsequently, as a material for forming an over hang, as shown in 
(b) of this drawing, Si0254 is formed by the sputtering method so that it may become suitable thickness. 
Then, as shown in this drawing (c), the photoresist pattern by the resist 55 is formed by the 
photolithography method on Si0254. 

[0006] Furthermore, as shown in (d) of this drawing, a polyimide 53 is perpendicularly **********ed by 
using a resist 55 as a mask by the reactive-ion-etching method broken into 02 grade so that it may 
********** to the same pattern as a photoresist and Si0254 may be shown subsequently to (e) of this 



drawing. Then, the over hang which carried out side etching of the side of a polyimide 53 isotropic, and 
Si0254 projected from the side of a polyimide 53 to the side by this by the wet etching which used the 
alkali solution for ** shown in this drawing (f) is formed. 

[0007] After a process until it forms such an over hang, an organic thin film is formed in the upper surface 
of a transparent electrode 52, and cathode is further formed by the vacuum deposition on this organic thin 
film. And at the vacuum evaporationo process of this cathode, a short circuit with the cathode by which 
suppressed the surroundings lump by the side of the transparent electrode 52 of metallic fumes, and 
vacuum evaporationo formation was carried out can be prevented by carrying out incidence of the metallic 
fumes from the upper part to a glass substrate 51. 
[0008] 

[Problem(s) to be Solved by the Invention] However, it is necessary to etch a polyimide 53 in the process 
to formation of an over hang by such manufacture method following etching of Si0254. And since the 
process of etching by the alkali solution of a polyimide 53 is required after these two processes, though 
alkali performs wet etching for 3 times or a polyimide 53 from the start on the whole, the stage of two 
etching will be stepped on. and the influence of the yield on a product is large. Moreover, since Si0254 
which causes plastic deformation is moreover formed on the comparatively thick polyimide 53 1 
micrometers or more that it is easy to cause elastic deformation, a crack tends to go into Si0254 with 
heat etc., and there is also a possibility of spoiling reliability. 

[0009] Thus, in the conventional organic EL element, since it is necessary to carry out at least two etching 
operations or more at a process until it forms the over hang for making it a short circuit not arise to the 
anode plate electrode using ITO formed in the glass substrate, the routing becomes complicated and 
affects productivity. Moreover, in order to form a stiff Si02 on a soft polyimide, reliability will be spoiled 
that a crack tends to go into Si02. 

[0010] Moreover, the manufacture method about the back taper formation by the resist is indicated by 
above-mentioned JP,8-315981,A. However, a principle top is impossible for forming a back taper using a 
positive resist. Moreover, if a negative resist is used, although a back taper can be formed easily, since it is 
difficult, making the angle of the gate section into an acute angle must carry out incidence of the metallic 
fumes perpendicularly after cathode formation, it needs various devices, and also becomes the cause by 
which this reduces the yield. Moreover, if the resist 5214 (tradename Hoechst A.G. make) for image 
rehearsals, for example, AZ, is used, although it will become possible to form a septum with a small cone 
angle easily, adhesion with a substrate is weak, and also it is difficult for there to be a problem of a 
configuration being influenced greatly and to form a back taper with the sufficient yield by exposure or 
development. 

[0011] The technical problem which should be solved in this invention is shown in attaining optimization of 
picture generation of a display while it simplifies manufacture process to formation of an over hang more in 
manufacture of an organic EL element. 
[0012] 

[Means for Solving the Problem] this invention forms the insulating septum to which a part of this 1st 
electrode is exposed while forming the 1st electrode of light-transmission nature on the substrate of light- 
transmission nature as thickness which projects above the 1st electrode. It is the organic 
electroluminescence element which forms the 2nd electrode on this organic thin film while forming an 
organic thin film on the 1st electrode and a septum. The over hang by the resist film for **********ing 
this septum to the upper limit of an insulating septum according to the formation field of an organic thin 
film is formed, and it is characterized by the bird clapper. 

[0013] With such composition, the laminated structure to a substrate can obtain easy electroluminescence 
devices by leaving a resist film as it is and considering as an over hang. 

[0014] Moreover, the process which forms the insulating septum to which a part of this 1st electrode is 
exposed as thickness which projects above the 1st electrode while the manufacture method forms the 1st 
electrode of light-transmission nature on the substrate of light-transmission nature, It is characterized by 
including the process which forms the resist film for **********ing this septum to the upper limit of an 



insulating septum according to the formation field of an organic thin film, and the process which carries out 

side etching of the insulating septum, and forms a resist film as an over hang to a septum. 

[0015] By such method, since what is necessary is just to carry out side etching of the insulating septum 

so that it may leave a resist film as it is and an over hang may be made, curtailment of a manufacture man 

day is achieved. 

[0016] 

[Embodiments of the Invention] Invention according to claim 1 forms the insulating septum to which a part 
of this 1 st electrode is exposed while forming the 1 st electrode of light-transmission nature on the 
substrate of light-transmission nature as thickness which projects above the 1st electrode. It is the 
organic electroluminescence element which formed the 2nd electrode on this organic thin film while forming 
the organic thin film corresponding to one luminescence pixel on the portion which the 1st electrode 
exposed. By coming to form the over hang by the resist film for **********ing this septum to the upper 
limit of an insulating septum according to the formation field of an organic thin film, leaving a resist film as 
it is, and considering as an over hang The laminated structure to a substrate has operation that easy 
electroluminescence devices are obtained. 

[0017] Since an insulating septum becomes as a material with the color tone of a black system and this 
septum forms a black matrix to each pixel, invention according to claim 2 has operation of displaying as a 
picture through the electrode and substrate of light-transmission nature. 

[0018] An insulating septum is a chromic-acid ghost layer, and since a chromic-acid ghost presents black 
green, invention according to claim 3 has the operation of making a black matrix form by the septum. 
[0019] Invention according to claim 4 is the manufacture method of electroluminescence devices given in 
either of the claims 1-3. The process which forms the insulating septum to which a part of this 1st 
electrode is exposed as thickness which projects above the 1 st electrode while forming the 1 st electrode 
of light-transmission nature on the substrate of light-transmission nature, The process which forms the 
resist film for **********ing this septum to the upper limit of an insulating septum according to the 
formation field of an organic thin film, It is a thing including the process which carries out side etching of 
the insulating septum, and forms a resist film as an over hang to a septum. Since what is necessary is just 
to carry out side etching of the insulating septum so that it may leave a resist film as it is and an over hang 
may be made, it has operation of cutting down a manufacture man day. 

[0020] Below, the example of the gestalt of operation of this invention is explained, referring to a drawing. 
The schematic diagram in which drawing 1 shows the process of the manufacture method of the organic EL 
element of this invention, and drawing 2 are drawings of longitudinal section of the manufactured organic 
EL element. 

[0021] In drawing 1 , what used ITO beforehand and formed the transparent electrode 2 as an anode plate 
by the sputtering method on the glass substrate 1 as shown in (a) of this drawing is beforehand prepared 
also in the manufacture method of this invention. As explained also in the conventional example, two or 
more articles of this transparent electrode 2 are formed on a glass substrate 1 as a relation which sets the 
fixed interval of about 0.1-0.3 micrometers, and becomes parallel mutually, and although the width-oMace 
sizes differ according to the number of pixels, it is about 300 micrometers or less as a display. And the 
chromic-acid ghost layer 3 of the Cr203 grade for forming an insulating septum is formed as thickness of 
about 0.5-5 micrometers by the sputtering method so that it may become the sense which intersects 
perpendicularly with the array direction of a transparent electrode 2. In addition, after forming this 
chromic-acid ghost layer 3 all over a transparent electrode 2, by carrying out patterning of the resist, an 
parallel interval is set, two or more articles are formed, the width-of-face size is about 10-50 micrometers, 
and the interval between each ******** j s about 100-300 micrometers. 

[0022] As shown in (b) of this drawing after membrane formation of the chromic-acid ghost layer 3, the 
pattern of the resist film 4 is formed on this chromic-acid ghost layer 3. This resist 4 film forms a 
photoresist as thickness of about 0.5-3 micrometers on a spin coat and by the usual photolithography 
method, it processes and it is obtained so that the resist film 4 may remain as known from the former. 
[0023] The transparent electrode 2 prepared as an anode plate not connecting with the cathode 6 formed 



in the organic thin film 5 formed on it and the upper surface of this organic thin film 5 of metal vacuum 
evaporationo too hastily by manufacture of an organic EL element here, and the things and bird clappers 
with which each cathode 6 corresponding to each organic thin film 5 were insulated electrically are 
indispensable conditions. 

[0024] Membranes are formed rotating a glass substrate 1 in the former, when forming the organic thin film 
5, for example, If inert gas, such as Ar gas, is put in during membrane formation, a mean free path (MIN free 
path) is shortened and it is made for the organic thin film 5 to adhere to a glass substrate 1 at random 
Since it is [ to / near the septum 3, i.e., a chromic-acid ghost layer, ] generable compared with cathode 6, 
the short circuit of cathode 6 and a transparent electrode 2 can be prevented. 

[0025] On the other hand, if the resist film 4 located in the upper limit of Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne. as the insulating septum in this chromic-acid ghost layer 3 is formed as an over 
hang in the former since the chromic-acid ghost layer 3 is insulation as shown in drawing 1 , fabrication 
that there is no short circuit of a transparent electrode 2 like the point and cathode 6, and between 
cathode 6 is insulated is possible. And by this etching, although what is necessary is just to carry out side 
etching of the chromic-acid ghost layer 3 for such operation, since the transparent electrode 2 made from 
the chromic-acid ghost layer 3 and ITO is an object, the wet etching by the solution can be managed. 
[0026] That is, generally a hydrochloric acid is used for etching operation of ITO which is the material of a 
transparent electrode 2, and this hydrochloric acid does not give a damage to Cr 203. and — as the 
etchant which **********s only to the chromic-acid ghost layer 3, without giving a damage, reverse 
relation, i.e., ITO, — a nitric acid second — the solution of composition of cerium ammonia:85g, perchloric 
acid:25g, and water:500cc can be mentioned Therefore, it can form by using this etchant as an over hang of 
a configuration which projected the resist film 4 crosswise from the chromic-acid ghost layer 3 by carrying 
out side etching of the chromic-acid ghost layer 3, as shown in (c) of drawing 1 . 
[0027] After forming an over hang as mentioned above, the organic thin film 5 is formed in the portion 
which is on a transparent electrode 2 and was divided by the chromic-acid ghost layer 3 as shown in 
drawing 2 , respectively. And if the vacuum evaporationo of the metallic fumes is carried out by the 
vacuum deposition from the upper part of a glass substrate 1, the cathode 6 of a metal membrane will be 
formed in the upper surface of the organic thin film 5, and the organic thin film 5 and the vacuum 
evaporationo metal 7 will adhere also to the upper surface of the resist film 4 simultaneously. In such metal 
vacuum evaporationo, since the invasion of the vacuum evaporationo metal 7 to the circumference of the 
side of the chromic-acid ghost layer 3 is prevented by the over hang like the thing in which the 
conventional over hang was made to form while cathode 6 are certainly divided by the insulating chromic- 
acid ghost layer 3, the short circuit between cathode 6 and a transparent electrode 2 is also prevented. 
[0028] Drawing 3 is the plan showing the array pattern of the chromic-acid ghost layer in an organic EL- 
element display. 

[0029] In drawing 3 , it is contained in each grid of the transparent electrode 2 which presents the pattern 
arranged in the shape of a grid, and the chromic-acid ghost layer 3, the organic thin film 5 and cathode 6 
are located, and the base portion of the glass substrate 1 corresponding to this portion serves as an 
optical drawing side. And when the glass substrate 1 is faced the base of the chromic-acid ghost layer 3 
from the transparent electrode 2 in drawing and it sees from an optical drawing side, this chromic-acid 
ghost layer 3 comes to be contained as a part of picture of an organic EL-element display. 
[0030] The chromic-acid ghost layer 3 serves as a pattern which intersects a transparent electrode 2 so 
that clearly from drawing 3 , and it appears so that the luminescence side from each organic thin film 5 
may be crossed. And since Cr 203 presents black green, the chromic-acid ghost layer 3 can play the role 
similar to the black matrix, can tighten a picture, and can prevent mixture of the color of R, G, and B, 
[0031] 

[Effect of the Invention] By invention of a claim 1 , by leaving a resist film as it is and considering as an 
over hang, electroluminescence devices with the easy laminated structure to a substrate are obtained, the 
number of cascade screens required for formation of an over hang can be conventionally cut down 
compared with structure, and reduction of the cost of materials is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing the process of the manufacture method of the organic EL 
element of this invention 

[Drawing 2] Drawing of longitudinal section of the manufactured organic EL element 

[Drawing 3] The plan showing the array pattern of the chromic-acid ghost layer in an organic EL-element 

display 

[Drawing 4] The schematic diagram showing the manufacture process of the conventional organic EL 
element 

[Description of Notations] 

1 Glass Substrate 

2 Transparent Electrode 

3 Chromic-Acid Ghost Layer 

4 Resist Film 

5 Organic Thin Film 

6 Cathode 

7 Vacuum Evaporationo Metal 
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